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Table S1. Demographics of study participants 

Participant 

ID 
Age Gender Ethnicity

a
 ART regimen

b
 

Duration of 

viral load <50 

copies/ml 

(months) 

Viral load 

(copies/mL) 
Note 

Defective HIV-1 provirus reconstruction 

YA9 57 M AA FTC/TDF, FPV/r 28 <50 31G4 

YA10 47 M W FTC/TDF, FPV/r 60 <50 45E6, 48C8 

YA17 49 M AA 3TC/AZT, EFV, ATV/r 57 <50 2G10, 4F12 

YA19 46 F AA ABC/3TC, NVP 105 <50 42B6, 19B3 

YA22 38 M AA ABC/3TC, EFV 52 <50 39G2 

CP03 76 M W ABC/3TC, ATV/r 191 <50 E44E11 

Ex vivo HIV-1 transcription 

78 60 M W EFV/FTC/TDF 131 <50  

79 65 F AA FTC/RPV/TDF 119 <50  

80 51 M W FTC/TDF, ATV/r 63 <50  

81 56 M W EFV/FTC/TDF, RAL 120 <50  

84 62 F AA ABC/3TC, ATV/r 53 <50  

188 59 F AA FTC, ETV, RAL 66 <50  

216 60 M W 3TC, DTG, DRV/r 155 <50  

382 64 F AA ABC/3TC/DTG 44 <50  

CTL clones 

OM5011 44 M W ABC/3TC, DTG 77 <50  

OM5267 25 M W ABC/3TC, RAL 25 <50  
a
AA, African-American; W, White. 

b
Antiretroviral therapy (ART) abbreviations: tenofovir disoproxil fumarate (TDF), emtricitabine (FTC), zidovudine 

(AZT), lamivudine (3TC), abacavir (ABC), nevirapine (NVP), efavirenz (EFV), etravirine (ETR), rilpivirine (RPV), 

dolutegravir (DTG), raltegravir (RAL), atazanavir (ATV), fosamprenavir (FPV), darunavir (DRV), ritonavir-boosted 

(r) 

*Associated with Figure 2 



Table S2. Splice sites of reconstructed patient-derived HIV-1 proviral plasmids* 
    Splice sites 

    

Splice donor Splice 
acceptor 
for vif 

Splice 
acceptor 
for vpr 

Splice 
acceptor 
for tat 

Splice acceptor for rev and 

vpu-env 
Splice 

acceptor for 
vpu-env 

Completely spliced 
RNA for tat, rev, nef 

    D1 (MSD) D1b D1c A1 A2 A3 A4a A4b A4c A5 D4 A7 
Reference NL43 Present Present Present Present Present Present Present Present Present Present Present Present 

/MSD deletions/mutations 
(otherwise intact genome) 

45E6 Absent Present Absent Present Present Present Present Present Present Present Present Present 
39G2 Absent Present Absent Present Present Present Present Present Present Present Present Present 
42B6 Mutated (TG|GT→TG|GG) Present Present Present Present Present Present Present Present Present Present Present 

Hypermutations 
2G10 Present Present Present Present Present Present Present Present Present Present Present Present 
31G4 Mutated (TG|GT→TA|GT) Present Present Present Present Present Present Present Present Present Present Present 

Large internal deletions 
48C8 Mutated (TG|GT→CG|GT) Present Present Absent Absent Absent Absent Absent Absent Absent Absent Absent 
E44E11 Absent Absent Absent Present Present Present Present Present Present Present Present Present 
4F12 Present Present Present Present Present Present Absent Absent Absent Absent Absent Absent 

Nonsense mutations 19B3 Present Present Present Present Present Present Present Present Present Present Present Present 

 
Table S3. Genomic defects of reconstructed patient-derived HIV-1 proviral plasmids* 

 Viral proteins 
RRE 

Gag Pol Tat Rev Env Nef Vif Vpr Vpu 
Reference NL4-3 Intact Intact Intact Intact Intact Intact Intact Intact Intact Present 

/MSD deletions/mutations 
(otherwise intact genome) 

45E6 Intact Intact Intact Intact Intact Intact Intact Intact Intact Present 
39G2 Intact Intact Intact Intact Intact Intact Intact Intact Intact Present 
42B6 Intact Intact Intact Intact Intact Intact Intact Intact Intact Present 

Hypermutations 

2G10 
Missense start codon 
and premature stop 

codon (aa82) 

Premature stop 
(aa243) 

Intact 
Premature 
stop (aa45) 

Premature 
stop (aa55) 

Premature stop 
(aa57) 

Premature 
stop (aa21) 

Premature 
stop (aa54) 

Intact Present 

31G4 
Missense start codon 
and premature stop 

codon (aa155) 

Premature stop 
(aa34) 

Intact Intact 
Premature 
stop (aa15) 

Premature stop 
(aa57) 

Premature 
stop (aa21) 

Premature 
stop (aa54) 

Intact Present 

Large internal deletions 

48C8 Intact 
Premature stop due 

to frameshift 
mutation (aa34) 

Absent Absent Absent Absent Absent Absent Absent Absent 

E44E11 Absent 
Truncated (N- 

terminus to aa693) 
Intact Intact Intact Intact Intact Intact Intact Present 

4F12 Intact Intact 
Truncated 

(aa31) 
Absent Absent Absent Intact Intact Absent Absent 

Nonsense mutations 19B3 Intact Intact Intact 
Premature 
stop (aa58) 

Premature 
stop (aa15) 

Missense start 
codon and 

premature stop 
(aa57) 

Premature 
stop (aa70) 

Intact Intact Present 

 
Table S4. Primer/probe mismatches of reconstructed patient-derived HIV-1 proviral plasmids* 

 PCR Primer/probe mismatches 
Total (polyA) HIV-1 RNA Singly spliced (MSD – tat 1st exon) Multiply spliced  (tat 1st – 2nd exon) Preamplified multiply spliced 

(tat 1st – 2nd exon) 
Forward Reverse Probe Forward Reverse Probe Forward Reverse Probe Tat 1.4 Tat2 Rev Probe 

Reference NL4-3 0/23 0/10 0/20 0/23 0/23 0/20 0/23 0/27 0/18 0/19 1/34 0/27 0/23 

/MSD deletions/mutations 
(otherwise intact genome) 

45E6 1/23 0/10 0/20 1/23 2/23 1/20 1/23 0/27 0/18 0/19 3/34 0/27 0/23 
39G2 0/23 0/10 0/20 1/23 4/23 0/20 1/23 4/27 0/18 1/19 4/34 1/27 4/24 
42B6 1/23 0/10 0/20 0/23 1/23 1/20 0/23 0/27 0/18 0/16 0/34 0/27 0/23 

Hypermutations 
2G10 0/23 2/10 5/20 0/23 7/23 1/20 1/23 3/27 4/18 0/19 9/34 3/27 6/23 
31G4 0/23 0/10 1/20 0/23 1/23 1/20 0/23 1/27 0/18 0/19 2/34 0/27 1/23 

Large internal deletions 
48C8 2/23 0/10 0/20 1/23 Absent 0/20 Absent Absent Absent Absent Absent Absent Absent 
E44E11 0/23 0/10 1/20 0/23 3/23 5 bp truncated 0/23 0/27 0/18 0/18 2/34 0/27 0/23 
4F12 0/23 2/10 2/20 0/23 Absent 1/20 Absent Absent Absent Absent Absent Absent Absent 

Nonsense mutations 19B3 1/23 0/10 1/20 0/0 1/23 2/20 0/23 0/27 0/18 0/19 0/34 0/27 1/34 

*Associated with Figure 2. 

 



Table S5. Primer and probe sequences 

Primer/probe  Sequence 

Total HIV-1 RNA (Bullen et al., 2014; Shan et al., 2013) 

VQA-F P9501 CAGATGCTGCATATAAGCAGCTG 

VQA-R 10T20 TTTTTTTTTTTTTTTTTTTTTGAAGCACTC 

VQA-Probe /56-FAM/CCT GTA CTG /ZEN/GGT CTC TCT GG/3IABkFQ/ 

 

Singly spliced HIV-1 RNA (major splice donor site – tat first exon)(Shan et al., 2013) 

SS-F P675 GAGGAGATCTCTCGACGCAGGAC 

SS-R PTat GAGAAGCTTGATGAGTCTGACTG 

SS-Probe  /56-FAM/CTTGCTGAA/ZEN/GCGCGCACGGC/3IABkFQ/ 

 

Multiply spliced HIV-1 RNA (tat first – second exon) (Massanella et al., 2015) 

msTat-Rev-F CTTAGGCATCTCCTATGGAGGA 

msTat-Rev-R GGATCTGTCTCTGTCTCTCTCTCCACC 

msTat-Rev-Probe /56-FAM/CTCTCCACC/ZEN/AGGGGACCCGACAGGCCC/3IABkFQ/ 

 

TILDA (Tat/rev Induced Limiting Dilution Assay) (Procopio et al., 2015) 

  Outer  

tat1.4 TGGCAGGAAGAAGCGGAGA 

rev GGATCTGTCTCTGTCTCTCTCTCCACC 

  Inner  

tat2 ACAGTCAGACTCATCAAGTTTCTCTATCAAAGCA 

rev GGATCTGTCTCTGTCTCTCTCTCCACC 

ProbeHIV /56-FAM/TTCCTTCGG/ZEN/GCCTGTCGGGTCCC/3IABkFQ/ 

  

HIV-1 gag (Palmer et al., 2003) 

SCA-F 6F CATGTTTTCAGCATTATCAGAAGGA 

SCA-R 84R TGCTTGATGTCCCCCCACT 

SCA-Probe /56-FAM/CCACCCCAC/ZEN/AAGATTTAAACACCATGCT/3IABkFQ/ 

  

Custom primer for 2G10 hypermutated clone 

2G10-VQA-F GACCAGATMYGAGCCTRGGA 

2G10-VQA-R TTTTTTTTTTTTTTTTTTTTTTTTRRWGCA 

2G10-VQA-Probe /56-FAM/ADCTARGGA/ZEN/ACCCACTGCTTAAGC/3IABkFQ/ 

  

Targeted deep sequencing of gag  

  Outer  

YH_GagOut_F CCGAACAGGGACCTGAAAGCGAAAG 

YH_GagOut_R TCTTTATCTAAGGGAACTGAAAAATATGCA 

  Inner  

YH_GagIn_F (10 bp barcode)GACTAGCGGAGGCTAGAAGGAGAGAG 

YH_FullGagIn_R CTGTATCATCTGCTCCTGTATCTAATAGAGC 

*Associated with Figure 2. 


